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ABSTRACT 

The o b j e c t i v e  o f  t h e  Hazardous Waste I n s t a l l a t i o n  Assessment P r o j e c t  was t o  
i d e n t i  f y  and eva lua te  i n a c t i v e  s i t e s  on DOEINV i n s t a l  l a t i o n s  where hazardous 
substances may have been re leased  i n t o  t h e  e n v i  ronment . The " I n s t a l  1  a t  i o n  
Assessments" .were t h e  f i r s t  phase '. t h e  DOE/NV e f f o r t  i n t ended  t o  s a t i s f y  t he  
r equ i  rements DOE Order 5480.14, " "Comprehensi ve Envi ronmental  Response, 
Compensation, and L i  ab i  1  i t y  Ac: Program." 

Ten i n s t a l l a t i o n s  were i n v e s t i g a t e d  i n c l u d i n g  t h e  Nevada Test S i t e  (NTS), 
Shoal Tes t  S i t e ,  Cen t ra l  Nevada Test S i t e  (CNTS), Gasbuggy Test  S i t e ,  'home 
Test S i t e ,  R i o  Blanco Test S i t e ,  R u l i s o n  Test  S i t e ,  Tatum Dome Test S i t e ,  
Tonopah Test  Range (TTR), and Amchitka Test S i t e .  

There was no w r i t t e n  documentat ion i d e n t i f y i n g  t h e  re l ease  o r  d i sposa l  o f  non- 
r a d i o a c t i v e  hazardous m a t e r i a l  a t  any o f  t h e  i n s t a l l a t i o n  i n v e s t i g a t e d .  How- 
ever ,  p o t e n t i a l  m i  xed waste streams were i d e n t i f i e d  th rough  i n t e r v i e w s  w i t h  
p r o j e c t  p a r t i c i p a n t s .  These waste streams were f rom decon tamina t ion  and 
c l e a n i n g  o p e r a t i o n s ,  as w e l l  as smal l  l a b o r a t o r y  ope ra t i ons .  

Hazardous substances were i d e n t i f i e d  a t  t h r e e  o f  t h e  t e n  i n s t a l l a t i o k  NTS, 
Amchitka Test S i t e ,  and CNTS. Chemical m a t e r i a l s  were de tec ted  i n  samples 
c o l l e c t e d  a t  Amchitka and CNTS,, R a d i o a c t i v i t y  was i d e n t i f i e d  a t  NTS. 

Hazardous r a n k i n g  c a l c u l a t i o n s  were per fo rmed f o r  t h e  above t h r e e  i n s t a l  1  a -  
t i o n s .  U s i n g  c o n s e r v a t i v e  v a l u e s  o f  t h e  "Waste Q u a n t i t y " ,  f a c t o r ,  t h e  
r e s u l t i n g  mHRS scores were a1 1  l e s s  t han  one, i n d i c a t i n g  a  ve r y  smal l  r i s k  of 
t h e  hazardous m a t e r i a l  m i g r a t i n g  and pos ing  a  r i s k  t o  h e a l t h ,  sa fe t y ,  and t h e  
env i  ronment, 

Using t h e  c r i t e r i a  descr ibed  i n  DOE Order 5480.14, Comprehensive Environmental  
Surveys, Phase 11, do no t  appear t o  be j u s t i f i e d  as t h e r e  seems t o  be no s i g -  
n i  f i c a n t  p o t e n t i a l  f o r  env i ronmenta l  impact a t  these s i t e s .  However, more 
work may be j u s t i f i e d  a t  t h e  CNTS and Amchitka Test S i t e  on t h e  grounds t n a t  
t h e  f i n d i n g s  were unexpected and undocumented. I t  may be p ruden t  t o  have a  
b e t t e r  unde rs tand ing  o f  t h e  t y p e  and q u a n t i t y  o f  m a t e r i a l s  p resen t  a t  these 
two i n s t a l l a t i o n s  be fo re  t h e  DOE/NV CERCIA e f f o r t  i s  concluded. 



TABLE OF CONTENTS 

CONTENTS . PAGE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  ABSTRACT i i 

TABLE OF CONTENTS . . . . .  . . . . . . . . . . . . . . . . .  iii 

LIST OF FIGURES . . . . . . . . . . . . . . . . . . . . . .  ; . i v 

L IST OF TABLES . . . . . . . . . . . . . . . . . . . . . . . . .  v 

1.0 INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

. . . . . . . . . . . . . . . . . . .  2.0 INSTALLATIONDESCRIPTIONS 2 

. . . . .  . . . . . . . . . . . . . . . . . . . . . .  3.0 METHODOLOGY ' 2 

3.1 H i s t o r i c a l  Records Search . . . . . . . . . . . . . .  2 

3.2 S i t e  I n s p e c t i o n  and Sampl ing . . . . . . . . . . . .  4 

3.3 Chemical A n a l y s i s  . . . . . . . . . . . . . . . . . .  5 

3.4 R a d i o a n a l y t i c a l  A n a l y s i s  . . . . . . . . . . . . . .  6 

. . . . . . . . . . . . . . . . . . . . .  4.0 HYDROGEOLOGICAL SURVEY 6 

5.0 MODIFIED HAZARD RANKING SYSTEM . . . . . . . . . . . . . . . . .  7 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.0 FINDINGS 9 

'6.1 Nevada Tes t  S i t e  (NTS) . . . . . . . . . . . . . . .  9 

6.2 Shoal Tes t  S i t e  . . . . . . . . . . . . . . . . . . .  .. 16 

6.3 C e n t r a l  Nevada Test  S i t e  (CNTS) . . . . . . . . . . . .  19 

6.4 Gasbuggy T e s t  S i t e  2 1  . . . . . . . . . . . . . . . . . .  
6.5 Gnome T e s t  S i t e  . . . . . . . . . . . . . . . . . . .  2 5  

6.6 R i o  B lanco  Test  S i t e  . . . . . . . . . . . . . . . .  25 

' 6 . 7  R u l i s o n  T e s t  S i t e  . . . . . . . . . . . . . . . . . .  30 

6.8 Tatum Dome Test  S i t e  31 - . . . . . . . . . . . . . . * .  
6.9 Tonopah Tes t  Range (TTR) . . . . . . . . . . . . . .  34 . 

. . . . . . . . . . . . . . . . .  . 6.10 Amchi tka Tes t  S i t e  34 

. . . . . . . . . . .  7.0 SUMMARY AND CONCLUSIONS . . . . . . . .  , 41 

APPENDIX 

A INSTALLATION OESCRIPTIONS . . . . . . . . . . . . . . . . . . .  44  

8 REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 

C TARGET SUBSTANCES ( N o n - r a d i o a c t i v e )  . . . . . . . . . . . . . .  54 

D GAMMA SPECTROSCOPY RESULTS FOR SAMPLES COLLECTED AT NTS . . . .  55 

E HAZARD RANKING SYSTEM REPORTS AND WORKSHEETS . . . . . . . . . .  57 



LISTS OF FIGURES 

F igu re  1 

DOE/NV i n s t a l l a t i o n  i n v e s t i g a t e d  f o r  p o t e n t i a l  hazardous waste r e l ease  s i t e s .  

F i gu re  2 

P o t e n t i a l  hazardous waste r e l ease  s i t e s  i n v e s t i g a t e d  a t  NTS. A d e s c r i p t i o n  o f  
each s i t e  i d e n t i f i e d  i s  g i v e n  i n  Sect ion 5.1. 

F i gu re  3 

P o t e n t i a l  hazardous waste r e l e a s e  s i t e  i n v e s t i g a t e d  a t  t h e  Shoal Test  S i t e .  A 
d e s c r i p t i o n  o f  t h e  s i t e  i d e n t i f i e d  i s  g i ven  i n  S e c t i o n  5.2. 

F i gu re  4 

P o t e n t i a l  hazardous waste re lease  s i t e s  i n v e s t i g a t e d  a t  t h e  Cent ra l  Nevada 
Test S i t e .  A d e s c r i p t i o n  o f  each s i t e  i d e n t i f i e d  i s  g i ven  i n  Sec t ion  5.3. 

F i qu re  5 

P o t e n t i a l  hazardous waste re lease  s i t e s  i n v e s t i g a t e d  a t  t h e  Gasbuggy Test 
S i t e .  A d e s c r i p t i o n  o f  each s i t e  i d e n t i f i e d  i s  g i v e n  i n  Table  4 .  

F igu re  6 

Po ten t i  a1 hazardous waste re1 ease s i t e s  i n v e s t i  ga ted  a t  t h e  Gnome Test S i t e  . 
A d e s c r i p t i o n  o f  each s i t e  i d e n t i f i e d  i s  g i v e n  i n  Tab le  5. 

F i au re  7 

P o t e n t i a l  hazardous waste r e l ease  s i t e s  i n v e s t i g a t e d  a t  t h e  R io  Blanco Test 
S i t e .  A d e s c r i p t i o n  o f  each s i t e  i d e n t i f i e d  i s  g i v e n  i n  Table  6. 

P o t e n t i a l  hazardous waste r e l ease  s i t e s  i n v e s t i g a t e d  a t  t h e  Rul i s o n  Test S i t e .  
A d e s c r i p t i o n  o f  each s i t e  i d e n t i f i e d  i s  g i v e n  i n  Table  7. 

F i gu re  9 

P o t e n t i a l  hazardous waste r e l ease  s i t e s  i n v e s t i g a t e d  a t  t h e  Tatum Dome Test 
S i t e .  A d e s c r i p t i o n  o f  each s i t e  i d e n t i f i e d  i s  g i v e n  i n  Table  8. 

F i gu re  10 

P o t e n t i a l  hazardous waste r e l ease  s i t e s  i n v e s t i g a t e d  a t  t n e  Amchi t k a  Test 
S i t e .  A d e s c r i p t i o n  o f  each s i t e  i d e n t i f i e d  i s  g i v e n  i n  Table  9. 



LIST OF TABLES 

Tab le  1 

Summaries o f  h y d r o g e o l o g i c  d a t a  f o r  each i n s t a l  l a t i  on.  

T a b l e  2 

N o n - r a d i o a c t i v e  hazardous substances d e t e c t e d  a t  t h e  Nevada Tes t  S i t e .  

T a b l e  3 

Non-radi  o a c t  i ve hazardous substances d e t e c t e d  a t  t h e  C e n t r a l  Nevada T e s t .  S i  t e .  

T a b l e  4 

O p e r a t i o n a l  areas i n v e s t i g a t e d  a t  Gasbuggy Test  S i t e .  

T a b l e  5 

O p e r a t i o n a l  areas i n v e s t i g a t e d  a t  Gnome Tes t  S i t e .  

T a b l e  6 

O p e r a t i o n a l  areas i n v e s t i  g a t e d  a t  R i  o  B l  anco Tes t  S i t e  . 
T a b l e  7 

O p e r a t i o n a l  a reas i n v e s t i g a t e d  a t  R u l i s o n  Tes t  S i t e .  

T a b l e  8 

O p e r a t i o n a l  areas i n v e s t i g a t e d  a t  Taturn Dome Test  S i t e  . 
T a b l e  9 

0 p e r a t i o n a l . a r e a s  i n v e s t i g a t e d  a t  Amchi tka  Tes t  S i t e .  

T a b l e  10 

N o n - r a d i o a c t i v e  hazardous substances d e t e c t e d  a t  t h e  Amchi tka  Test  S i t e .  



This page intentionally left blank 

 



INSTALLATION ASSESSMENT REPORT 

1.0 INTRODUCTION 

There i s  i nc reas ing  s t a t e  and federa l  r e g u l a t o r y  emphasis on hazardous 

m a t e r i a l  c o n t r o l  making i t  i m p o r t a n t  t o  i d e n t i f y  and assess c o n d i t i o n s  

a t  Department o f  Energy (DOE) i n s t a l l a t i o n s  t h a t  have a p o t e n t i a l  f o r  

a d v e r s e l y  a f f e c t i o n  t h e  environment.  I n  response t o  t h i s  inc reased  

emphasis, t h e  DOEINV O f f i c e  p rov i ded  fund ing  f o r  Reynolds E l e c t r i c a l  8 

E n g i n e e r i n g  Co., Inc., (REECo) t o  i n i t i a t e  t h e  Hazardous Waste 

I n s t a l  1 a t i o n  Assessment P r o j e c t .  

The o b j e c t i v e  o f  t h i s  p r o j e c t  was t o  i d e n t i f y  and e v a l u a t e  i n a c t i v e  

s i t e s  on DOE/NV i n s t a l  1 a t  i o n s  where hazardous substances, as d e f i n e d  i n  

DOE O r d e r  5480.14, may have been re leased  i n t o  t h e  environment.  These 

" I n s t a l l a t i o n  Assessments" a re  t h e  f i r s t  phase o f  t h e  DOEINV e f f o r t  

i n t e n d e d  t o  s a t i s f y  t h e  requi rements  o f  DOE Order 5480.14, 

"Comprehensive Env i ronmenta l  Response, Compensation, and L i a b i  1 i t y  Act 

Program." 

Ten i n s t a l l a t i o n s  were i n v e s t i g a t e d ,  two of  which, t h e  Nevada Test  S i t e  

( N T S )  and t h e  Tonopah Tes t  Range (TTR), a re  c u r r e n t l y  o p e r a t i o n a l .  The 

t e n  i n s t a l l a t i o n s  are:  

1. Nevada Test S i t e  

2. Shoal Test  S i t e  

3. C e n t r a l  Nevada Test  S i t e  

6. R i o  B lanco Tes t  S i t e  

7 .  Rul i s o n  Tes t  S i t e  

8. Tatum Dome Tes t  S i t e  



4 .  Gasbuggy Test S i t e  

5. Gnome Test  S i t e  

9. Tonopah Test Range 

10. Amchitka Test  S i t e  

Each i n v e s t i g a t i o n  i nc l uded  a h i s t o r i c a l  r eco rds  search, a  s i t e  inspec-  

t i o n  i n c l  ud ing  p r e l  im ina rv  sampi i n g ,  and a  b r i e f  hydrogeol o g i c a l  survey. 

The r e l a t i v e  p o t e n t i a l  f o r  h e a l t h  and env i ronmenta l  impacts from t h e  

m i g r a t i o n  o f  hazardous substances were t h e n  c a l c u l a t e d  u s i n g  DOE'S 

M o d i f i e d  Hazard Ranking System. Based on t h e  above i n f o r m a t i o n ,  a  

d e c i  s i o n  was made concern ing  t h e  need f o r  f u r t h e r  e v a l u a t i o n  ( i . e m ,  

PHASE 11). 

INSTALLATION DESCRIPTIONS 

A b r i e f  d e s c r i p t i o n  o f  each i n s t a l  1  a t i o n  i n v e s t i g a t e d  i s  p resen ted  i n  

Appendix A. The d e s c r i p t i o n  i n c l u d e s  t h e  l o c a t i o n ,  miss ion,  and p e r t  i n -  

e n t  o p e r a t i o n a l  i n f o r m a t i o n  f o r  each i n s t a l l a t i o n .  F i gu re  1 shows t h e  

l o c a t i o n  o f  each i n s t a l l a t i o n .  

3.0 METHODOLOGY 

The methods used f o r  t he  h i s t o r i c a l  r eco rds  search, s i t e  i n s p e c t i o n  and 

sampl ing ,  and sample ana1,yses a re  d e t a i l e d  be1 ow. 

3.1 H i  s t o r i c a l  Records Search 

The h i s t o r i c a l  records  search c o n s i s t e d  o f  two tasks:  1) rev iew and 

e v a l u a t e  a1 1 documentat ion wh ich  may  i n c l u d e  i n f o r m a t i o n  p e r t a i n i n g  t o  



NEVADA TEST SlTE 7 
6 ,  RIO BLANCO TEST SlTE 
d 

@ SHOAL TEST SITE '3 RULISON TEST SITE 

@ CENTRAL NEVADA TEST SITE TATUM DOME TEST SITE 

@ GAS BUGGY TEST SITE @ TONOPAH TEST RANGE 

@ GNOME TEST SITE AMCHITKA TEST SITE 

F i g .  1 - DOE/NV i n s t a l l a t i o n  i n v e s t i g a t e d  f o r  p o t e n t i a l  C E R C L A  
h a z a r d o u s  w a s t ?  r e l e a s e  s i t e s .  



h a z a r d o u s  w a s t e  r e l e a s e  s i t e s ;  and, 2 )  i n t e r v i e w  p a s t  and p r e s e n t  

emp loyees  who were i n v o l v e d  w i t h  p r o j e c t s  c a r r i e d  ou t  a t  the above ten  

i n s t a l l a t i o n s .  The r e c o r d s  search was conducted by REECo and THERMO 

ELECTRON E b e r l i n e  A n a l y t i c a l  Corpora t ion .  Ebe r l  i n e '  s  i n p u t  was 

reques ted  s ince  t h e y  were rezpons i  b l e  f o r  t h e  r a d i o 1  o g i c a l  support  f o r  

severa l  o f  t h e  DOE/NV p r o j e c t s .  

Us ing i n f o r m a t i o n  ga the red  d u r i n g  the r e c o r d s  search, a l i s t  o f  s i t e s  

where hazardous substances were p o t e n t i  a1 l y  r e1  eased t o  t h e  environment 

was generated f o r  each i n s t a l l a t i o n .  Each s i t e  i d e n t i f i e d  was i n v e s t i -  

gated. Appendix B c o n t a i n s  a  l i s t  o f  t h e  documents re ferenced. '  

3.2 S i t e  I n s p e c t i o n  And Sampl ing  

A f t e r  a  1 i s t  o f  p o t e n t i a l  hazardous substances r e l e a s e l  s i t e s  were 

comp i l ed  f o r  a  g i v e n  i n s t a l  1 a t i on ,  and( i n s t a l  1  a t i o n  i n s p e c t i o n  was 

conduc ted .  A t  l e a s t  one s o i l  sample was c o l l e c t e d  a t  a l l  i d e n t i f i e d  

s i t e s .  The sampl ing and a n a l y s i s  was des igned t o  augment the  informa- 

t i o n  gathered d u r i n g  t h e  records  search, n o t  t o  p r o v i d e  a  comprehensive 

i n v e n t o r y  o f  each s i t e .  S ince  the sampl ing was a  l i m i t e d ,  q u a l i t a t i v e  

e f f o r t ,  t h e  a n a l y t i c a l  r e s u l t s  alone 'do n o t  p r o v i d e  s u f f i c i e n t  i n f o r -  

m a t i  on t o  de te rmine  t h e  presence or  absence o f  hazardous m a t e r i a l .  The 

r e s u l t s  o f  t he  sample a n a l y s i s  must be i n t e r p r e t e d  i n  l i g h t  o f  the  

i n f o r m a t i o n  p r o v i d e d  by t h e  records search. 

For  mixed waste s i t e s ,  o n l y  samples w i t h  a  survey ins t rument  con tac t  

read ing  o f  l e s s  t han  70 ,DR/h were shipped. T h i s  l i m i t a t i o n  a f f ec ted  the  



c h o i c e  o f  samples t o  be ana lyzed  from NTS s i t e s ,  b u t  n o t  t t i e  o t h e r  n i n e  

i n s t a l  1  a t i o n s .  

One sample  was c o l l e c t e d  fran t h e  m a j o r i t y  o f  t h e  s i t e s  i d e n t i f i e d  on 

non-NTS i n s t a l l a t i o n s .  The a e p t h  o f  t h e  sample ranged fran t h e  s u r f a c e  

t o  s i x  f e e t ,  depend ing upon t h e  c h a r a c t e r i s t i c s  o f  t h e  p a r t i c u l a r  s i t e .  

F o r  t h e  NTS s i t e s ,  a  more d e t a i l e d  sampl i n g  program was f o l l o w e d  due t o  

t h e  1 a r g e r  area o f  each s i t e  and t h e  e x t e n t  o f  each s i t e ' s  p a s t  usage. 

S e v e r a l  samples were c o l l e c t e d  a t  v a r i o u s  d e p t h s  f r a n  each s i t e  i d e n t l -  

f i e d  on t h e  NTS. 

3.3 Chemical  A n a l y s i s  

Up t o  t w o  s o i l  samples from each p o t e n t i a l  chemica l  r e l e a s e  s i t e  were 

a n a l y z e d  b y  UNBTL, I nc .  These samples were p repared  f o r  a n a l y s i s  by t h e  

"EP" T o x i c i t y  L e a c h i n g  Method as  d e s c r i b e d  i n  t h e  €PA manual o f  "Tes t  

M e t h o d s  o f  E v a l u a t i n g  S o l  i d  W a s t e s , "  Pub1 i c a t i o n  No. SW-846. The 

re -su l  t i n g  l e a c h a t e  was a n a l y z e d  f o r  p e s t i c i d e s  by EPA 608, h e r b i c i d e s  by 

EPA 615,  and m e t a l s  by a t o m i c  a b s o r p t i o n .  The s o i l  samples were a l s o  

a n a l y z e d  f o r  v o l a t i l e  h a l o c a r b o n s  by EPA Method 8240. 

A p p e n d i x  C c o n t a i n s  a l i s t  o f  t h e  t a r g e t  substances o f  t h e  chemica l  

ana lyses .  



3 . 4  R a d i o a n a l y t i c a l  Ana lys i  s  

Each  s o i l  sample c o l l e c t e d  a t  t h e  Nevada Tes t  S i t e  was submi t ted  t o  t he  

REECo Environmental  Sciences Department (ESD) Labora to ry  f o r  gamna spec- 

t r o s c o p y  analyses. Only t h e  samples c o l l e c t e d  a t  t he  Nevada Tes t  S i t e  

were analyzed f o r  r a d i o a c t i v i t y  s i nce  e x t e n s i v e  decon tamina t ion  and 
rn 

decommiss ion ing work was c a r r i e d  o u t  a t  t h e  o t h e r  n i n e  i n s t a l l a t i o n s  

(see  re fe rences  i n  Appendix 0 ) .  No f u r t h e r  a n a l y s i s  f o r  r a d i o a c t i v i t y  

was deemed necessary a t  t h e  nonNTS s i t e s .  A1 1  r ad ionuc l  i d e s  i d e n t i f i e d  

a t  NTS, o t h e r  than n a t u r a l l y  occur ing ,  was repor ted .  

4.0 HYDROGEOLOGICAL SURVEY 

I n f o r m a t i o n  which can be used t o  assess t h e  p o t e n t i a l  f o r  m i g r a t i o n  o f  

. hazardous substances v i a  t h e  groundwater m i g r a t i o n  r o u t e  i s  p r o v i d e d  f o r  

each i n s t a l l a t i o n .  T i t l e  4 0  CFR, P a r t  300, Appendix A was used as gu id -  

ance i n  s e l e c t i n g  t he  a p p r o p r i a t e  geol  o g i c a l  , hydro1 og i ca l  , and e n v i  ran- 

menta l  f a c t o r s  t o  cons ider ,  as w e l l  as t h e  techniques f o r  d e t e r m i n i n g  

t h e s e  f a c t o r s .  The groundwater r o u t e  o f  m i g r a t i o n  i s  seen as t h e  o n l y  

m i g r a t i o n  r o u t e  o f  concern f o r  t he  i n s t a l l a t i o n  i n  quest ion.  

The hydrogeol  og i ca l  da ta  was d e r i v e d  fr.m pub1 i shed documents. Nore 

d e t a i l e d  surveys e n t a i l i n g  f i e l d  measurements and i n v e s t i g a t i o n s ,  may be 

a p p r o p r i a t e  i f  a  comprehensive s i t e  c h a r a c t e r i z a t i o n  i s  deemed necess- 

ary.  The f a c t o r s  i n v e s t i g a t e d  i nc l uded  dep th  o f  a q u i f e r  o f  concern,  ne t  

p r e c i p i t a t i o n ,  h y d r a u l i c  c o n d u c t i v i t y ,  groundwater use o f  a q u i f e r  o f  

concern,  and d i s t ance  t o  t he  neares t  w e l l .  



The r e s u l t s  o f  t h e  h y d r o g e o l o g i c a l  s u r v e y  o f  each i n s t a l l a t i o n  i s  

summarized i n  Table  1. 

5.0 MODIFIED HAZARD RANKING SYSTEM 

. The r e l a t i v e  p o t e n t i a l  f o r  env i ronmenta l  impact  from the  re l ease  of  

h a z a r d o u s  m a t e r i a l s  can  be e v a l u a t e d  b y  u s i n g  t h e  M o d i f i e d  Haza rd  

R a n k i n g  System (mHRS). The mHRS i s  d e s c r i b e d  i n  t h e  d r a f t  manual 

" M o d i f i e d  Hazard Ranking System F o r  S i t e s  W i t h  Mixed Rad ioac t i ve  and 

Haza rdous  Wastes - Users Manual ," by K. A. Hawley, R. A. Pe loqu in ,  and 

R .  D. s t i n n e r .  An mHRS/HRS computer code has been developed by P a c i f i c  

Nor thwest  Labo ra to r y  t o  p rov i de  a  u n i f b r m  code f o r  DOE f a c i l i t i e s  t o  use 

i n  pe r f o rm ing  t h e i r  CERCLA Phase I mHRS/HRS c a l c u l a t i o n s .  Th i s  code was 

used  t o  per form mHRS e v a l u a t i o n s  on t h e  wo rs t  s i t e  i d e n t i f i e d  a t  t h r e e  

DOE/NV i n s t a l l a t i o n s ,  NTS, Amchitka Tes t  S i t e ,  and CNTS. There was no 

haza rdous  waste i d e n t i f i e d  a t  t h e  r ema in i ng  seven i n s t a l l a t i o n s  

i n v e s t i g a t e d .  

Due t o  t h e  remote l o c a t i o n s  and f avo rab le  geo log ies  o f  the  s i t e s  i n v e s t -  

i g a t e d  ( see  Table  l ) ,  as w e l l  as t h e  r e l a t i v e l y  small q u a n t i t i e s  o f  

hazardous m a t e r i  a1 i d e n t i  f i ed ,  t h e  mHRS scores were ext remely  Small , 

i.e., l e s s  than  one. The c a l c u l a t i o n s  were based on the bes t  da ta  

a v a i  1  ab le .  However, t h e  "Waste Q u a n t i t y "  and "Targe ts "  f a c t o r s  were 

ove res t ima ted  t o  produce a conse rva t i ve  ( i .e., maximum) score. 
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The "mHRS Hazard 2ank ing System Fac i  l i t y  Repo r t "  and . t h e  "mHRS 

Groundwater Worksheet" f o r  t h e  t h r e e  s i t e s  e v a l u a t e d  a re  con ta ined  i I 

Appendix E. 

The mHRS scores a re  l i s t e d  be!ow: 

I n s t a l  l a t i o n  Score (g roundwate r  r o u t e )  

Nevada Test S i t e  0.08 

Cent ra l  Nevada Tes t  S i t e  0.36 

Amchitka Test S i t e  0.58' 

6.0 FINDINGS 

The p o t e n t i a l  r e l e a s e  s i t e s  i n v e s t i g a t e d  on NTS were i d e n t i f i e d  through 

w r i t t e n  documentat ion and i n t e r v i e w s  w i t h  p r o j e c t  p a r t i c i p a n t s .  These 

s i t e s  were w e l l  known and e a s i l y  i d e n t i f i e d .  However, f o r  non-NTS 

i n s t a l l a t i o n s ,  i t  was much more d i f f i c u l t  t o  g e t  f i r s t h a n d  i n f o rma t i on ,  

i.e., from persona l  i n t e r v i e w s ,  r e s u l t i n g  i n  a  more conse rva t i ve  

approach e n t a i  l i ng t h e  i n v e s t i g a t i o n  o f  " o p e r a t i o n a l  areas ," which cou ld  

p o s s i b l y  have been t h e  s i t e  o f  an undocumented r e l e a s e ,  as we1 l as s i t e s  

s p e c i f i c a l l y  i d e n t i f i e d  as p o t e n t i a l  r e l ease  s i t e s .  "Opera t iona l  areas" 

were i nves t i ga t ' ed  s i n c e  t h e r e  was no documented i n f o r m a t i o n  t o  con f i rm 

o r  deny a  r e l ease .  

6.1 Nevada Test  S i t e  (NTS) 

E l e v e n  r e l e a s e  s i t e s  were i d e n t i f i e d  on t h e  NTS. A 1  1 e leven s i t e s  were 

known t o  c o n t a i n  r a d i o a c t i v e  m a t e r i a l  a l t hough  t h e  t o t a l  q u a n t i t y  of 



r a d i o a c t i v e  m a t e r i a l  r e l eased  a t  each s i t e  i s  undocumented. S i x  o f  t h e  

i d e n t i f i e d  s i t e s  p o t e n t i a l l y  c o n t a i n  n o n - r a d i o a c t i v e  hazardous m a t e r i a l .  

These s i x  s i t e s  a re :  

CP-2 Leachf i e l d  cu C:-OI 

q C  - 0' -r 3 1 25 R-MAD L e a c h f i e l d  ,, a J - t‘: 

Tes t  C e l l  -A Leachf i e l  d  25 - 05-o 1 

Test  Ce l l -C  L e a c h f i e l d  c-1 - c ; - - c r  

Area-26 L e a c h f i e l d  lc( - v,. tq (.' AI-C "5 ' 3 ~  I 

E-MAD L e a c h f i e l d  5 -  - .  

T h e r e  was no w r i t t e n  documentat ion on t h e  t ype  o r  q u a n t i t y  o f  chemical  

was te  r e1  eased a t  t h e s e  s i t e s .  However, personal  i n t e r v i e w s  i nd i  ca ted  

t h a t  s o l  v e n t s  used  f o r  t h e  d e c o n t a m i n a t i o n  o f  e q u i p m e n t ,  l a u n d r y ,  

r e a c t o r  f a c i l i t i e s ,  etc., were r e l e a s e d  a t  t h e  above l e a c h f i e l d s .  

A d e s c r i p t i o n  o f  each of  t h e  e l even  s i t e s  i d e n t i f i e d  i s  p resen ted  below. 

The l o c a t i o n  o f  each s i t e  i s  shown on F i g u r e  2. 



F i g .  2 NTS L o c a t o r  - P o t e n t i a l  hazardous waste  r e l e a s e  s i t e s  i n v e s t i g a t e d  a t  
NTS.  A d e s c r i p t i o n  o f  each s i t e  i a e n t i f i e d  i s  g i v e n  i l  
S e c t i o n  5.1. 



SITE 11 - CP-2 L e a c h f i e l d  ok A o;.c ,  

The CP-2 l e a c h f i e l d  i s  l oca ted  i n  Area 6. i t  was ope ra t i ona l  between 

1951  and 1971. The CP-2 Leach f i e l d  was used f o r  t h e  d isposa l  o f  l i q u i d  

wastes f rom t h e  decontaminat?on of  l a u n d r y  and equipment. The l i q u i d  

wastes con ta i ned  r a d i o a c t i v e  isotopes,  a s  w e l l  as chemical  so l ven t s  and 

degreasers  used i n  c o n j u n c t i o n  w i t h  t h e  d e c o n t i m i n a t i  on process. 

The r e l e a s e  o f  r a d i o a c t i v e .  m a t e r i a l  i n t o  t h i s  l e a c h f i e l d  was documented. 

T h e r e  was no d o c u m e n t a t i o n  as t o  t h e  t y p e  o r  q u a n t i t y  o f  s o l v e n t s  

r e l eased  a t  t h i s  s i t e .  

SITE #2  - Contaminated Waste D u m ~  b l  1 ,  -a,.'. 4 . % i 

The CWD Y 1  i s  l o c a t e d  i n  Area 11. T h i s  p i t  was used f o r  t he  d i sposa l  o f  

Pu-239 con tamina ted  wastes generated d u r i n g  s a f e t y  sho ts  from 1955-1957. 

There was no documented o r  suspected r e l e a s e  o f  non - rad ioac t i ve  

hazardous waste a t  t h i s  s i t e .  

SITE #3 - Contaminated Waste Dump d2 \ I  - D F - o :  

Same as S i t e  #2. 



SITE $4  - Reac to r  Maintenance Assembly and Disassembly F a c i l i t y  (R-MAD) 

L Contaminated Waste Dump 25 '2: ''3 

L o c a t e d  i n  Area 25, t h i s  dump was used t o  d i spose  of  s o l i d  r a d i o a c t i v e  

waste m a t e r i a l  f rom R-MAD between 1958 and 1979. The R-MAD f a c i l i t y  was 

used f o r  assembly b e f o r e  and disassembly a f t e r  t e s t i n g  o f  K i w i  Reactors.  

There was no documented o r  suspected r e l e a s e  o f  n o n - r a d i o a c t i v e  hazard- 

ous waste a t  t h i s  s i t e .  

- . -  - SITE $ 5  - R-MAD L e a c h f i e l d  2: - - , - .  a - ,  - - ) . *  + - - 

L o c a t e d  i n  Area 25, t h e  R-MAD l e a c h f i e l d  was used t o  d ispose o f  l i q u i d  

wastes generated p r i m a r i  ly by decon tamina t ion  opera t ions .  T h i s  s i t e  was 

ope ra t i ona l  between 1958 and 1973. The o n l y  known chemical re leased  was 

t r i c h l  orethene, a  so l ven t .  The re l ease  o f  r a d i o a c t i v e  m a t e r i a l  t o  the  

R-MAD l e a c h f i e l d  was documented. Wi th  t h e  e x c e p t i o n  o f  t r i c h l o r e t h e n e ,  

the  type o f  s o l v e n t s  o r  degreasers  re leased  i s  unknown. 

SITE 46 - Reactor  Tes t  C e l l - A  L e a c h f i e l d  2:-.:: - 3 \  

L o c a t e d  i n  Area 25, t h i s  l e a c h f i e l d  was used f o r  t h e  d isposa l  o f  l i q u i d  

waste from Tes t  Ce l l -A ,  wh ich  was designed f o r  t e s t i n g  nuc lea r  r e a c t o r s  

f o r  use as r o c k e t  engines. The l i q u i d  waste was generated p r i m a r i l y  by 

decon tam ina t i on  ope ra t i ons .  A chemical l a b o r a t o r y  used i n  c o n j u n c t i o n  

w i t h  equipment t e s t i n g  cou ld  a l s o  have c o n t r i b u t e d  t o  t he  l i q u i d  waste 

stream. T h i s  s i t e  was o p e r a t i o n a l  between 1958 and 1966. The Test 

C e l l - A  l e a c h f i e l d  i s  known t o  con ta i n  r a d i o a c t i v e  m a t e r i a l  .- Suspected 



n o n - r a d i o a c t i v e  m a t e r i a l  s re leased  i n c l u d e  so l ven t s ,  degreasers ,  ac ids ,  

e t c .  The types and q u a n t i t i e s  o f  chemica l  waste re leased  t o  t h e  Test  

Ce l l -C  l e a c h f i e l d  i s  unknown. 

.. . 
S I T E  #7 - Reactor Tes t  C e l l  -C L e a c h f i e l d  2 Z - _. . -  : 

L o c a t e d  i n  Area 25, t h i s  l e a c h f i e l d  was used t o  d ispose  o f  1  i q u i d  waste 

genera ted  by the  decon tamina t ion  o f  t e s t  r e a c t o r s  and t h e  c l e a n i n g  o f  

s t a i n l e s s  s tee l  p i p e  i n  Tes t  Cell-C. Test  Ce l l -C  was used" f o r  t e s t i n g  

n u c l  e a r  r e a c t o r s  f o r  r o c k e t  engine deve l  opment. I t  was o p e r a t i o n a l  

between 1961 and 1973. 

The 1  i q u i d  waste r e l eased  con ta ined  r a d i o a c t i v e  m a t e r i a l  , i .e., f i s s i o n  

p roduc t s ,  as w e l l  as chemica l  so l ven t s  used d u r i n g  t h e  decon tamina t ion  

and c l ean ing .  The o n l y  known so l ven t  used was t r i c h l o r e t h e n e ,  a1 though 

t h e  q u a n t i t y  re1 eased i s  unknown. W i t h  t h e  excep t i on  o f  t r i c h l  ore thene,  

t h e  t y p e  and q u a n t i t y  o f  chemical waste re leased  t o  t he  Tes t  Ce l l -C  

1  e a c h f i e l d  i s unknown. 

SITE #8 - Engine Maintenance Assembly and Disassembly F a c i l i t y  (E-MAD) 

Contaminated Waste Dump - -  - 2 : - ~ :  - &  

L o c a t e d  i n  Area 25, t h i s  CWD c o n t a i n s  s o l i d  r a d i o a c t i v e  contaminated 

wastes generated by o p e r a t i o n s  a t  €-MAD. T h i s  s i t e  was o p e r a t i o n a l  

be tween  1966 and 1973. There was no documented o r  suspected r e l e a s e  of 
,? 

n o n - r a d i o a c t i v e  hazardous waste a t  ' t h e  E-MAD contaminated waste dump 

(CWD) . 



/, . " '  

SITE $9 - Tory Reactor L e a c h f i e l d  : 3 

L o c a t e d  i n  Area 26, t h i s  l e a c h f i e l d  was used t o  depose o f  l i q u i d  wastes 

genera ted  by decontaminat ion ope ra t i ons  a t  t h e  Tory Reactor  from 1958 t o  

1964. The 1  i q u i d  waste contain'ed r a d i o a c t i v e  m a t e r i a l  and p o s s i b l y  

c h e m i c a l  so lvents .  The t ype  and q u a n t i t y  o f  chemical waste re leased  t o  

t h e  Tory  Reactor l e a c h f i e l d ,  i f  any, i s  unknown. 

SITE #10 - Tory Reactor Contaminated Waste Dump & - \ ?  -O I 

Located i n  Area 26, t h i s  contaminated waste dump con ta i ns  h i g h  l e v e l  

waste,  i n c l u d i n g  f u e l  e lements,  generated by t h e  ope ra t i on  o f  t h e  Tory 

Reactor .  T h i s  s i t e  was o p e r a t i o n a l  between 1959 and 1964. There was no 

documented o r  suspected r e l e a s e  o f  n o n - r a d i o a c t i v e  hazardous waste a t  

t h i s  s i t e .  

SITE #ll - E-MAD L e a c h f i e l d  2; - -> - . - -  J -  

L o c a t e d  i n  Area 25, t h e  E-MAD L e a c h f i e l d  was used t o  d ispose  o f  l i q u i d  

w a s t e s  generated p r i m a r i l y  by decon tamina t ion  ope ra t i ons  a t  t h e  E-MAD 

f a c i l  i ty. The re l ease  o f  r a d i o a c t i v e  m a t e r i a l  was documented. The type  

and q ' u a n t i t y  o f  so l ven t s  o r  degreasers  re leased  i s  unknown. T h i s  s i t e  

was o p e r a t i o n a l  between 1966 and 1973. 

The rad ionuc l  i des  de tec ted  by gamna spect roscopy,  o the r  than n a t u r a l l y  

o c c u r r i n g ,  i n  s o i l  samples c o l l e c t e d  a t  t h e  e leven s i t e s  i d e n t i f i e d  on 

NTS are  1  i sted  i n  Appendix 0. 



T a b l e  2 l i s t s  a l l  o f  t h e  haza rdous  c h e m i c a l s  o r  m e t a l s  w h i c h  were  

measured a t  c o n c e n t r a t i o n s  above t h e  d e t e c t i o n  l i m i t  i n  samples from 

each o f  t h e  s i x  NTS s i t e s  i d e n t i f i e d  as p o t e n t i a l l y  con ta i n i ng  non- 

r a d i o a c t i v e  hazardous m a t e r i a l .  The r e s u l t s  o f  t h e  EP T o x i c i t y  Test a r e  

r e p o r t e d  i n  mg p e r  1 i t e r  s f  e x t r a c t .  To de te rm ine  i f  these concent ra-  
43 

t i o n s  a r e  hazardous, they  a re  compared t o  a  1  i s t  presented i n  a CFR a ,  # 

2 6 1 . 2 4 .  The r e s u l t s  o f  t h e  a n a l y s i s  f o r  v o l a t i l e  h a l o c a r b o n s  a r e  

r e p o r t e d  i n  pg p e r  kg o f  s o i l .  The c o n c e n t r a t i o n  o f  the  ha locarbons 
113 

de tec ted  can be compared t o  q u a n t i t i e s  l i s t e d  i n  d4 CFR 261.33 F. 

6.2 Shoal T e s t  S i t e  

The h i  s t o r i c a l  r eco rds  search i n d i c a t e d  no  chemical  hazardous waste 

r e l ease  s i t e s  a t  Shoal. The o n l y  m a t e r i a l  b u r i e d  a t  t h e  Shoal Test  S i t e  

was s o i l  sl i g h t l y  contaminated w i t h  r a d i o a c t i v i t y  du r i ng  d r i l  l b a c k  

ope ra t i ons .  T h i s  contamnnated s o i l  was consol  i d a t e d  and b u r i e d  under  

severa l  f e e t  o f  uncontaminated ear th .  

There was one " o p e r a t i o n a l  area" i n v e s t i g a t e d  a t  Shoal. A d e s c r i p t i o n  

o f  t h e  s i t e  i s  p resen ted  below. The l o c a t i o n  o f  t h e  s i t e  i s  shown i n  

F i gu re  3. 

SITE #1 - Post Shot Mud P i t  

Located n o r t h  o f  t h e  Rad-Safe f a c i l i t y  ( see  F i g u r e  3 1 ,  the  post shot mud 

p i t  was used f o r  t h e  d i s p o s a l  o f  d r i l l i n g  mud. H i s t o r i c a l  records i n d i -  

c a t e d  t h a t  severa l  f ee t  o f  e a r t h  had been p l aced  over  the contaminated 



TABLE 2 

NON-RADIOACTIVE HAZARDOUS SUBSTANCES DETECTED 

AT THE NEVADA TEST SITE 

C HEM I CAL EP TOXICITY HALOCARBON 
OR DETECTED HAZARDOUS DETECTED HAZARDOUS 

SITE METAL. (mg/ l )  ( m g / l ) *  ( p g l k g )  (kg)** 

CP-2 Leach f i e ld  Cadmium 0.04 1.00 
S i l v e r  0.05 5.00 

Test C e l l  -A  Leach f i e ld  Cadmium 0.01 1.00 
Methyl  ene 
C h l o r i d e  

Test C e l l  - C  L e a c h f i e l d  Cadmium 0.02 1.0 

* Hazardous concen t ra t i ons  as l i s t  i n  49  CFR 261.24. 
** Hazardous q u a n t i t y  as l i s t e d  i n  49 CFR 261.33. 



F i g .  3 - P o t e n t i a l  hazardous waste r e l ease  s i t e  i n v e s t i g a t e d  a t  Shoal 
Test S i t e .  A s i t e  d e s c r i p t i o n  i s  g i ven  i n  Sec t i on  5.2. 



mud. There was no documented r e l e a s e  o f  n o n - r a d i o a c t i v e  hazardous 

m a t e r i  a1 . 

One s o i l  sample was c o l l e c t e d  a t  t h e  s u r f a c e  o f  t h i s  s i t e ,  i .e., from 

t h e  f i l l  d i r t .  A smal l  c o n c e n t r a t i o n  o f .  bar ium, i.e., 8.2 mg / l ,  was 

d e t e c t e d  i n  t h i s  sample. T h i s  i s  8% o f  t h e  c o n c e n t r a t i o n  cons idered  

hazardous i n  49 CFR 261.24. 

6.3 C e n t r a l  Nevada Nevada Tes t  S i t e  

The documentat ion i n d i c a t e d  no chemical  o r  r a d i o a c t i v e  r e l ease  s i t e s .  A 

r a d i o l o g i c a l  survey and ' samp'l i n g  o f  t h e  P r o j e c t  F a u l t l e s s  S i t e ,  con- 

d u c t e d  i n  A p r i l  1973, d e t e c t e d  no r a d i o a c t i v i t y  o the r  than n a t u r a l l y  

o c c u r r i n g .  However, two " o p e r a t i o n a l  areas" w i t h  p o t e n t i a l  f o r  be ing  

t h e  s i t e s  o f  undocumented r e l e a s e  were i n v e s t i g a t e d  and sampled. A 

d e s c r i p t i o n  o f  each s i t e  i s  presented below. The l o c a t i o n  o f  each s i t e  

i s  shown on F igu re  4 .  

S I T E  #1 - Runoff  D i t c h  

A sur face  sample was c o l l e c t e d  from a  r u n o f f  d i t c h  ten  f ee t  southwest o f  

UC-1  and PS-2 (an emplacement w e l l  and a  pos t  shot ho le ) .  

S I T E  #2 - Cen t ra l  Mud P i t  

The c e n t r a l  mud p i t  i s  l o c a t e d  southeast  o f  UC-1 (see F i g u r e  4 ) .  I t  was 

used  f o r  t he  d i sposa l  o f  d r i l l i n g  mud. Upon i n s p e c t i o n  the,mud p i t  was 



F i g .  4 - P o t e n t i d l  hdzdrdous w d s t e  r e l e d s e  s i t e s  
i n v e s t i g d t e d  a t  t h e  C e n t r d l  Nevadd Tes t  Sit!!. 
A d e s c r i p t i o r i  o f  each s i t e  i d e n t i f i e d  i s  g ive11 
i n  S e c t i o n  5.2. 



found t o  be covered w i t h  a  " d r i e d  o i l y - l o o k i n g  c r u s t " .  Samples o f  " o i l y  

d i r t "  and " o i l y  c r u s t "  were c o l l e c t e d  and analyzed.  

The n o n - r a d i o a c t i v e  hazardous m a t e r i a l s  de tec ted  i n  samples c o l l e c t e d  a t  

t h e  C e n t r a l  Nevada Tes t  S i t e  a re  l i s t e d  i n  Tab le  3. Note t h a t  t he  

samples c o l l e c t e d  a t  t h e  Cen t ra l  Mud P i t  c o n t a i n  concen t ra t ions  o f  

chromium, i .e., 8 mg/ l  , which exceeds t h e  c o n c e n t r a t i o n  considered 
qo 

haza rdous  i n  CFR 261.24, i .e., 5 mg / l .  S ince o n l y  two samples were L 

c o l l e c t e d ,  b o t h  a t  t h e  f r i n g e  o f  t h e  mud p i t ,  t h e  e x t e n t  o f  t h e  chromium 

con tamina t ion  cannot  be determined a t  t h i s  t ime .  However, t he re  i s  
~ d s  

r o u g h l y  10,000 c u b i c  o f  s o i l  i n  t h e  mud p i t  which has t h e  " o i l y "  C, 

appearance o f  t h e  samples c o l l e c t e d .  The source o f  t h e  chromium i s  

unknown. 

6.4 Gasbuggy Test  S i t e  

The h i s t o r i c a l  r eco rds  search i n d i c a t e d  no p o t e n t i a l  hazardous waste 

r e l ease  s i t e s  a t  Gasbuggy, e i t h e r  r a d i o a c t i v e  o r  non - rad ioac t i ve .  There 

was no documented b u r i a l  o f  hazardous m a t e r i a l  a t  t h i s  i n s t a l l a t i o n .  

A l l  decon tamina t ion  ope ra t i ons  were performed by steam c lean ing .  The 

i n s t a l l a t i o n  c o n t a i n e d  a  conc re te  decontami n a t i o n  pad and p l  a s t i c - 1  i ned  

sump which were never  used. Due t o  a  l a c k  o f  f i r s t - h a n d  in fo rmat ion  

n i n e  " o p e r a t i o n a l  a reas"  were sampled. These s i t e s  a re  l i s t e d  i n  Table 

4. The l o c a t i o n  o f  t h e  s i t e s  a re  shown on F i g u r e  5. 

There were no hazardous substances de tec ted  i n  t h e  samples c o l l e c t e d  a t  

t h e  Gasbuggy Test  S i t e .  
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A l  Tl1E CENTRAL. NEVADA TEST S I T E  

CtlEM I C A L  
OR 

S l  l E  NIJMljLH - 
METAL -. --- 

C e n t r a l  Mod P i t  2 ( o i l y  c r u s t )  C h r o m i u m  7 . 9  5 .  n 
? ( o i l y  : ! i r t )  2 - B u t a n o n e  3 1 ? 300 

C h r o m i u m  8 . 1  5.11 



\ I  II - -  . - .  

Red Tdnk 

" D r i p  Pall L1ec un  Ared" 

" D r i p  Pan Decon Area" 

"Mud P i t  B u r i a l  Area" 

"Stcdl l ler"  Ared 

F l a r e  Stack  

F l d r e  Stdck  

Las t  o f  G L  

Mud I ' l t  U  

I4utl I' 1 t C . 
Mllt l  tJ11 A 

0l)LHAIILlNAL AREAS INVtS l lGAlEO AT GASUUtiGY TESl SITE 

$ 1  I t  l OCAT IUN - - . - - - - - - . - . -. - - 
90' t rom GZ 355 dey rees  

115 '  f rom GZ 16 16 degrees 

110'  f rom GZ O 31 degrees 

i95 '  f rom GZ @ 3 1  degrees 

178' f rom GZ V 31 deyrees 

2110' f rom t i 2  I? 41 degrees 

200' f rom GZ @ 41 degrees 

6 '  f rom GZ (a 90 deyrees 

4U '  fro111 G L  (6 I 1  fl deyrcos 

2 2 3 '  fro111 GZ (b 3 4  1 degree,, 

282 '  f ron l  GZ (6 81, t leyrccs  

Sur f  ace 

Composi te - Su r fdce  t o  6' 

Composi te - Su r face  t o  6 '  

3 '  

Composi te - S u r f a r e  I,; 0 .5 '  

Composi te - 21" t o  27" 

Sur face  

5 '  





6.5 Gnome Tes t  S i t e  

There was no documentat ion i n d i c a t i n g  t h e  r e l e a s e  o f  chemical wastes a t  

Gnome Tes t  S i t e .  Gnome underwent an e x t e n s i v e  decontaminat ion and 

decommissioning. However, " o p e r a t i o n a l  a reas"  were i nves t i ga ted .  These 

s i t e s  a r e  l i s t e d  i n  Table  5 and t h e i r  l o c a t i o n  i s  shown on F i g u r e  6. 

The o n l y  chemical substances de tec ted  a t  t h e  Gnome Test S i t e  were t r a c e  

c o n c e n t r a t i o n s  o f  a r s e n i c ,  i.e., 0.02 mg/l, i n  samples c o l l e c t e d  a t  LRL 

ff8. T h i s  i s  0.4% o f  t h e  c o n c e n t r a t i o n  cons idered  hazardous i n  49 CFR 

261.24. 

6.6 R i o  B lanco  Test  S i t e  

T h e r e  was no chemical  r e l ease  s i t e s  i d e n t i f i e d  a t  t he  R i o  B lanco  Test 

S i t e .  R a d i o a c t i v e  c o n t a m i n a t e d  l i q u i d  w a s t e  ( m o s t l y  t r i t i u m )  was 

i n j e c t e d  i n t o  Fawn Creek Government We1 1  No. 1 (FCG Well ?lo. 1). No 

b u r i a l  o f  r a d i o a c t i v e  ( o r  chemica l )  m a t e r i a l  was made a t  t he  R i o  B lanco  

S i t e .  An i n  s i  t u  c leanup  system was des igned  t o  f a c i l  i t a t e  c leanup of  

s u r f a c e  product ;  on equipment and i n t e r c o n n e c t i n g  p i  ping. Thi  s  1  i m i  t e d  

t h e  need f o r  ex tens i ve  steam decon tamina t ion .  Contaminated so i  1  , so l  i d  

w a s t e ,  and sol  i d i  f i e d  1  i q u i d s  r e s u l t i n g  f rom decontamlnat ion and s i t e  

c l e a n u p  we re  s h i p p e d  t o  B e a t t y ,  Nevada f o r  b u r i a l  a t  t h e  N u c l e a r  

Eng inee r i ng  Company f a c i l i t y .  

Seven " o p e r a t i o n a l  a r e a s ' h e r e  i n v e s t i g a t e d .  These s i t e s  a re  l i s t e d  i n  

Table  6. The l o c a t i o n  o f  the  s i t e s  a re  shown on F i g u r e  7.  , 



I A B l E  5 

OPI H A 1  IUNAL AREAS INV I  5  I [ ( ; A I L 0  A l  GNOMt I L 5 I  5 1  I t  

>I r t  - -- - - - - . - - - - -- - - - - - - - - j i  l E  NUMBER - 5 ITC LOCAILON - - - -- - - - -- - - 

Wdste  Tanh - F v a p o r a t  I on I'OIII! 7 210'  N o r t h  dnd 120' U e s t  o f  SGf 

New 1.d1111dry (.dl) T r e ~ l i t ~  

I It1 I t l  

2 2110' E a s t  nrlll 100' N o r t h  o f  
Sl ldf - t  Cer~l  c ! r .  

D F P I H  OF 
S ~ I  il SAMPLE 



F ig .  6 - P o t e n t i d l  hazardous waste r t t lease s i t e s  i n v e s t i g a t e d  
a t  t he  Gnonie Test S i t e .  A d e s c r i p t i o n  o f  each s i t e  
i d e n t i f i e d  i s  g iven  i n  Tdble 5. 
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Las Hurn  P i t  I 197'  from F C G  W e l l  No. 1 S ~ r r f d c e  . 

t C ( i  Wt:II No. I 2 5 '  N o r t h  o f  F C G  Wel l  No. I S u r f  ace  

, \ I  [rAl.lldtt! He-llnL r y Wc\ 1 # 2  3 191' t It]" ( ~ n a q n a t i c )  fru111 I L L  W e l l  No. I 511. . j c e  
(HI!-AH-,!) 

F l  d r e l  111e St : l~ , i rn tor  Art!d 5 ; ' l lO'  t 280" (maynet i c )  11.un1 HH-C-Ill S u r f d c e ,  2 '  

1 10 '  N o r t h  o f  RB-E-01 S u r f  ace  





The o n l y  c h e m i c a l s  d e t e c t e d  a t  t h e  above  seven a reas  were , t r a c e  

q u a n t i t i e s  o f  L indane and Endr in .  The sample c o l l e c t e d  a t  the  FCG Wel l  

No. 1 con ta ined  0.02 mg/l o f  L indane and 0.02 mg/l Endr in.  The sample 

c o l l e c t e d  a t  t h e  Waste Water Tank Area con ta i ned  0.03 mg/l o f  Endr in .  

These concen t ra t  i o n s  a r e  i e s s  than 0.1 p e r c e n t  o f  hazardous concen t ra -  

t i o n s  l i s t e d  i n  49 CFR 261.24. 

6.7 Rul i son Tes t  S i t e  

The reco rds  search i n d i c a t e d  no re lease  o f  chemical  hazardous waste a t  

Rul ison. No b u r i a l  o f  hazardous m a t e r i a l ,  e i t h e r  r a d i o a c t i v e  o r  chem- 

i c a l ,  was at tempted a t  t h e  Ru l i son  Test S i t e .  A smal l  amount o f  t r i t i u m  

i n  w a s t e  wa te r  and d r i l l  i n g  mud (166  m C i  H-3) was pumped i n t o  t h e  Mesa 

Verde fo rmat ion  f o r  d i sposa l .  Po tab le  a q u i f e r s  above t h i s  depth were 

p r e v i o u s l y  cemented o f f  d u r i n g  emplacement d r i  11 ing.  Contaminated 

( r a d i o a c t i v e )  m a t e r i a l  and s o i l  r e s u l t i n g  from cleanup opera t ions  were 

shipped t o  Rea t t y ,  Nevada f o r  b u r i a l  a t  t h e  Nuc lear  Engineering Company 

f a c i l i t y .  The o n l y  r a d i o n u c l i d e  i d e n t i f i e d  d u r i n g  c leanup o p e r a t i o n s  

was t r i t i u m .  

One a c c i d e n t a l  s p i l l  o f  r a d i o a c t i v e  1  i q u i d  waste (approx imate ly  6.0 

g a l  1  ons )  occur red  on September 1, 1976.. T h i s  1 i q u i d  was s p i l  l e d  from 

t h e  separa to r  w h i l e  be ing  moved t o  the decon tamina t ion  pad: The contam- 

i n a t e d  . s o i l  was removed i n  55 g a l l o n  drums. 



Three "ope ra t i ona l  a reas"  were sampled; t h e  name and d e s c r i p t i v e  1 oca- 

t i o n  o f  these areas i s  g i ven  i n  Table 7. The a c t u a l  l o c a t i o n  o f  each 

s i t e  i s  shown on F i g u r e  8. 

T h e r e  were no h a z a r d o u s  m e t e r i a l s  d e t e c t e d  i n  any o f  t h e  samples 

c o l l  ec ted  a t  Rul i son Tes t  S i t e .  

6.8 Tatum Dome Test S i t e  

Du r i ng  a s i t e  c leanup,  conducted i n  1972, r a d i o a c t i v e l y  contaminated 

s o i l ,  wa te r ,  and o t h e r  accumulated f l u i d s  were d isposed  o f  i n  t h e  Tatum 

S a l t  Dome c a v i t y .  The c a v i t y  was sealed by p l u g g i n g  a l l  d r i l l i n g  e n t r y  

h o l e s  w i t h  cement. A1 1 rema in ing  equipment, d e b r i s ,  and o t h e r  personal  

p r o p e r t y ,  e i t h e r  con tamina ted  o r  suspected o f  con tamina t ion ,  was 

t r a n s p o r t e d  t o  NTS f o r  d i sposa l .  

There was no documented r e l e a s e  o f  non- rad ioac t  i v e  hazardous m a t e r i  a1 a t  

t h e  Tatum Dane Test  S i t e .  

R a d i o a c t i v e  l i q u i d  waste generated by t h e  bleed-down p l a n t  and d u r i n g  

decon tamina t ion  o p e r a t i o n s  a t  P r o j e c t  D r i b b l e  was t e m p o r a r i l y  s t o red  i n  

t anks  a t  t he  bleed-down p l a n t  and the  decon tamina t ion  pad. Contaminated 

l i q u i d s  were t r a n s p o r t e d  from t h e  temporary s to rage  tanks t o  Test Hole 

No. 2 (HT-2) , by a  2500-gal  1  on tank t r a i  1  e r ,  where t h e  1  i q u i d  was pumped 

i n t o  HT-2 t o  a dep th  o f  approx imate ly  2500 fee t .  
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Dur i ng  t h e  course o f  t he  iong- term h y d r o l o g i c a l  m o n i t o r i n g  program, 

anomalous t r i t i u m  read ings  were observed i n  wa te r  samples from a  pond 

near t he  Sa lmon /S te r l i ng  su r face  ground z e r o  area. An ex tens i ve  study 

was per formed i n  1979 t o  asse'ss t he  r i s k  o f  m i g r a t i o n  o f  t r i t i u m  t o  

groundwater.  Th i  s  s tudy  conc I uded t h a t  "No groundwater  from Tatum Dome 

c o n t a i n i n g  t r i t i u m  w i l l  ever  move o f f  t h e  s i t e  i n  above background 

c o n c e n t r a t i o n s  o f  t r i t i u m  (Reference 4 2 ) . "  

The HT-2 area, as w e l l  as t h ree  o the r  " o p e r a t i o n a l  areas," were i n v e s t -  

i g a t e d .  The name and d e s c r i p t i v e  l o c a t i o n  o f  these  areas i s  g i ven  i n  

Table  8. The a c t u a l  l o c a t i o n  o f  each s i t e  i s  shown on F igu re  9. 

6.9. Tonopah T e s t  Range 

No CERCLA hazardous waste s i t e  were i d e n t i f i e d  a t  t h e  Tonopah Test 

Range. There were no " o p e r a t i o n a l  areas"  w i t h  t h e  p o t e n t i a l  f o r  be ing 

t h e  s i t e  o f  an undocumented re lease.  

6.10 Amchitka Tes t  S i t e  

The reco rds  i n d i c a t e d  no re l ease  o r  b u r i a l  o f  chemical  waste a t  Amchitka 

T e s t  S i t e .  The D e m o b i l i z a t i o n  and R e s t o r a t . i o n  P l a n  ( r e f e r e n c e  i n  

Append i x  B )  s t a t e s  t h a t  a l l  chemical wastes were t o  be removed from the 

I s 1  and. 
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No b u r i a l  o f  r a d i o a c t i v e  m a t e r i a l  was made on Amcnitka I s l a n d .  ?ad io -  

a c t i  ve contaminated 1 i q u i d s ,  generated by t h e  decontaminat ion e f f o r t s ,  9 \ 

were pumped i n t o  t h e  Cannikan c a v i t y .  Contaminated s o i  1  s ( r a d i o a c t 1  ve) 

were packaged and t r a n s p o r t e d  t o  NTS f o r  b u r i a l .  

N i n e ,  " o p e r a t i o n a l  areas" were sampled. These s i t e s  a re  1  i s t e d  i n  Table 

9. The genera l  l o c a t i o n  o f  t h e  s i t e s  a r e  shown i n  F i gu re  10. 

A l though no t  expected, a  v a r i e t y  o f  chemica l  substances were de tec ted  i n  

seve ra l  o f  t h e  samples c o l l e c t e d  a t  Amchitka. Hydrocarbon f i l m s  and 

odors  were de tec ted  i n  a l l  o f  t h e  mud p i t s  sampled. The substances 

which were found above t h e  d e t e c t i o n  l i m i t  a re  l i s t e d  i n  Table  10. Note 

t h a t  acetone i s  l i s t e d  as be ing  p resen t  i n  c e r t a i n  samples. T h i s  r e s u l t  

i s  s u s p e c t ,  f o r  two reasons. F i r s t ,  t h e  ope ra t i ons  which would have 

g e n e r a t e d  t h e  waste streams were per formed over  15 years  ago. Assuming 

t h a t  acetone was used a t  t h i s  t ime ,  which cannot be conf i rmed,  i t  i s  

u n l i k e l y  t h a t  i s  would s t i l l  be p resen t  s i n c e  i t  i s  a  h i g h l y  v o l a t i l e  

compound. Second, t r a c e  concent r a t  i ons o f  acetone were de tec ted  i n t h e  

b l a n k  which accompanied t h e  samples i n  ques t i on ,  i n d i c a t i n g  t h a t  t h e  

samples may have been contaminated d u r i n g  t h e  a n a l y t i c a l  process.  More 

sampl ing would be necessary  t o  de te rmine  t h e  i n v e n t o r y  o f  chemica ls  a t  

these  s i t e s .  
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7.0 SUMMARY AND CONCLUSIONS 

F o r  t h e  t e n  i n s t a l l a t i o n s  i n v e s t i g a t e d ,  chemicals were used d u r i n g  

-decon tamina t ion  and c l e a n i n g  o p e r a t i o n s  as w e l l  as small l a b o r a t o r y  

o p e r a t i o n s ,  r e s u l t i n g  i n  1  i q u i d  mixed wastes. So lvents ,  degreasers ,  

d e t e r g e n t s ,  ac ids,  e tc . ,  were used i n  c o n j u n c t i o n  w i t h  these opera t ions .  

The c o n t r o l  and conta inment  o f  t h e  mixed wastes generated d u r i n g  these 

o p e r a t i o n s  was based on t h e  c o n c e n t r a t i o n  o f  r a d i o a c t i v i t y .  A t  s i t e s  

o t h e r  than  NTS, contaminated l i q u i d  wastes were i n j e c t e d  downhole o r  

so l  i d i  f i e d  and shipped t o  a  1 ow- leve l  r a d i o a c t i v e  waste f a c i l  i t y .  The 

NTS mixed-wastes were re l eased  t o  v a r i o u s  l e a c h f i e l d s w i t h i n  t h e  s i t e  

boundar ies.  

U s i n g  r a d i o a c t i v i t y  as a  c o n t r o l  c r i t e r i a  appears t o  have adequa te ly  

c o n t a i n e d  t h e  mixed waste streams and prevented s i g n i f i c a n t  r e l e a s e s  t o  

t h e  environment.  However, p o t e n t i  a1 l y  hazardous substances were 

d e t e c t e d  a t  two i n s t a l l a t i o n s ,  t h e  CNTS and t he  Amchitka Test  S i t e .  

S a m p l e s  c o l l e c t e d  a t  t h e  CNTS C e n t r a l  Mud P i t  c o n t a i n e d  h a z a r d o u s  

c o n c e n t r a t i o n s  o f  chromium and t r a c e  concen t ra t i ons  o f  2-butanone. 

Samples c o l l e c t e d  a t  Amchi t k a  Tes t  S i t e  con ta ined  t r a c e  con tam ina t i ons .  

o f  seve ra l  compounds i n c l u d i n g ,  methy lene c h l o r i d e ,  acetone, xy lene ,  

benzene, 2-butanone, 1 -bu tano l  , 1-4 d ioxone ,  and barlum. The source o f  

t h e  heavy  meta ls  and chemical  compounds de tec ted  a t  these two s i t e s  i s  

unknown. No p o t e n t i  a1 l y  hazardous chemical  substances were i d e n t i  f i e d  

a t  t h e  o t h e r  e i g h t  i n s t a l l a t i o n s .  



One i n s t a l l a t i o n ,  t h e  Nevada Test  S i t e ,  was found t o  con ta i n  hazaraous 

q u a n t i t i e s  o f  r a d i o a c t i v e  m a t e r i a l .  T h i s  m a t e r i a l  was re leased t o  a  

v a r i e t y  o f  l e a c h f i e l d s  and b u r i a l  s i t e s  w i t h i n  t he  NTS boundaries. A t  

t he  r ema in i ng  e i g h t  n u c l e a r  t e s t i n g  i n s t a l l a t i o n s ,  ex tens ive  decontamin- 

a t i o n  and decomi s s i o n i n g  ope l -a t ions  were conducted a f t e r  t h e i r  m i ss i ons  

were complete.  These e f f o r t s  were we71 documented and were successfu l  

i n  t h e  r e m o v a l  o f  s o i l  and e q u i p m e n t  w h i c h  exceeded t h e  c l e a n u p  

c r i t e r i a .  The contaminated m a t e r i a l  was d isposed  o f  by downhole i n j e c -  

t i o n  o r  shipped t o  a  l ow - l eve l  waste f a c i l i t y .  A t  c e r t a i n  i n s t a l l a t i o n s  

s l  i g h t l y  contaminated so i  1  be1 ow c leanup  c r i t e r i a  was consol i da ted  and 

covered w i t h  severa l  fee t  o f  f i l l  d i r t .  

A p a r t  o f  t h e  d e c m i s s i o n i n g  e f f o r t  was t h e  d e s i g n  and implementat ion o f  

1  o n g - t e n  groundwater  m o n i t o r i n g  programs, wh ich  a re  t o  remain opera- 

t i o n a l  i n d e f i n i t e l y .  There i s a1 so an e x t e n s i v e  groundwater m o n i t o r i n g  

program a t  t h e  NTS. 

Hazard r a n k i n g  c a l c u l a t i o n s  were per formed f o r  t h e  three i n s t a l l a t i o n s  

where hazardous m a t e r i a l  was de tec ted ,  i.e., NTS, Amchitka, and CNTS. 

Us ing c o n s e r v a t i v e  va lues  f o r  t h e  "Waste Q u a n t i t y "  f a c t o r ,  the r esu l  t i n g  

mHRS s c o r e s  were a l l  l e s s  than one, i n d i c a t i n g  a ve ry  small r i s k  o f  t h e  

h a z a r d o u s  m a t e r i a l  m i g r a t i n g  and pos ing  a r i s k  t o  hea l th ,  safe ty  o r  the  

env i ronment. 

us;ng t h e  c r i t e r i a  descr ibed  i n  DOE Order 5480.14, cunprehensive 

e n v i  r o n m e n t a l  surveys,  Phase 11, a re  n o t  j u s t i f i e d  a t  any o f  t he  D O E I N V  

i n s t a l l a t i o n s  i n v e s t i g a t e d  as t h e r e  seems t o  be no s i g n i f i c a n t  p o t e n t i a l  



f o r  environmental  impact a t  these s i t e s .  However, more work may be 

j u s t i f i e d  a t  t he  Cen t ra l  Nevada Test S i t e  and Amchitka Test S i t e  on the  

g rounds  t h a t  the f i n d i n g s  were unexpected and undocumented. I t  may be 

p r u d e n t  t o  have a b e t t e r  understanding o f  t y p e  and q u a n t i t y  o f  ma te r i a l  

present  a t  these two i n s t a l l ' d t i o n s  be fo re  t h e  DOE/NV CERCLA e f f o r t  i s  

concl uded. 



APPENDIX A 

INSTALLATION OESCRIPTIONS 

1. NEVADA TEST SITE 

T h e  m a j o r  p rograms c o n d u c t e d  a t  t h e  N T S  have  been n u c l e a r  weapons ' . 

development,  p r o o f - t e s t i n g  and weapons s a f e t y  and e f f ec t s ,  t e s t i n g  

p e a c e f u l  uses o f  n u c l e a r  e x p l o s i v e s  (PI owshare Program) , r e a c t o r  engine 

development f o r  n u c l e a r  r o c k e t  and ram je t  a p p l i c a t i o n s  ( P r o j e c t s  Rover and 

P l u t o )  , high-energy n u c l e a r  phys i cs  research,  se ismic  s t u d i e s  (Ve la  

Un i f o rm) ,  and s t u d i e s  o f  h i g h - l e v e l  waste storage. P r o j e c t  P l u t o  was 

d i s c o n t i n u e d  i n  1964;  P r o j e c t  Rover  was t e r m i n a t e d  i n  J a n u a r y  1973; 

Plowshare t e s t s  were t e r m i n a t e d  i n  1970; Vela Un i fo rm s tud ies  ceased i n  

1973. A 1  1 nuc lea r  weapons t e s t s  s i nce  1962 have been conducted 

underground. 

2. SHOAL TEST SITE 

P r o j e c t  Shoal (10126163) was a 1 2 k t  n ~ ~ c l e a r  t e s t  d e t e c t i o n  - research  

exper iment  i n  g r a n i t e  conducted 1200 f e e t  underground i n  a s e l f - ~ e a l i n g  

t u n n e l .  It was p a r t  o f  t h e  Vela-Uniform Program sponsored j o i n t l y  by t h e  

Department o f  Defense and t h e  Atomic Energy Commission. The o b j e c t i v e  was 

t o  d e t o n a t e  a n u c l e a r  d e v i c e  i n  an a c t i v e  se ismic  area. The s i t e  i s  

1 o c a t e d  28 m i l e s  southwest o f  Fa1 l on ,  Nevada i n  the, Sand Spr ings  Mountain 

Range. Decommissioning was compl e ted  i n  1970. 



3. CENTRAL NEVADA TEST S I T E  

P r o j e c t  F a u l t l e s s  (1119168) was a l a r g e  y i e l d  se ismic  c a l i b r a t i o n  e x p e r i -  

ment de tona ted  i n  a  d r i  11 h o l e  i n  Rai  1  road Val l e y ,  Nevada approx imate ly  

200 a i r  m i l e s  NNW o f  Las Vegas, Nevada and approx imate ly  75 m i l e s  NE o f  

Tonopah, Nevada. D e m o b i l i z a t i o n  and r e s t o r a t i o n  was completed i n  1974. 

4 .  GASBUGGY TEST SITE 

P r o j e c t  GASBUGGY (12/10/67)  was a Plowshare Program j o i n t  government - 

i n d u s t r y  gas s t i m u l a t i o n  exper iment  i n  t h e  San Juan Bas in  o f  n o r t h a s t e r n  

New Mexico, approx imate ly  55 a i r  m i l e s  e a s t  o f  .Farmington, New Mexico. 

The exper iment  i nvo l ved  t h e  d e t o n a t i o n  o f  a  29k t  con ta ined  n u c l e a r  exp lo -  

s i v e  a t  a  dep th  o f  4240 f e e t ,  i n  t h e  Lewis  Shale format ion.  The p r imary  

purpose o f  t h e  GASBUGGY exper iment  was t o  determine i f  n u c l e a r  s t i m u l a t i o n  

would r e l e a s e  gas t h a t  c o u l d  no t  be economica l l y  produced by conven t iona l  

means. Decomnissioning o f  t h e  s i t e  was completed i n  1979. 

5. GNOME TEST SITE 

P r o j e c t  Gnome (12/10/61) was a mu l t i pu rpose  3 k t  n u c l e a r  exper iment i n  s a l t  

conducted 1200 f e e t  underground a t  t h e  end o f  a  1116 f oo t  l o n g  ou t t on  hook 

t u n n e l .  I t  was the f i r s t  event o f  t h e  Plowshare Program. The tunnel  was 

c o n s t r u c t e d  about 25 m i l e s  southeast  o f  Car lsbad i n  t h e  Salado s a l t  f o r -  

m a t i o n  o f  the  Delaware Bas in ,  Eddy County, New Mexico. The c a v i t y  was 

pos t  even t  d r i  11 ed i n t o  and re -en te red  th rough  mineback opera t ions .  



6. RIO BLANCO TEST SITE 

P r o j e c t  R i o  B lanco was p a r t  o f  t h e  P lowshare Program and was a  j o i n t  gov- 

ernment - i n d u s t r y  gas r e s e r v o i r  s t i m u l a t i o n  exper iment  us ing  t h r e e  33k t  

n u c l e a r  e x p l o s i v e s  de tona ted  s imu l t aneous l y  i n  a  s i n g l e  we1 1 bore ,  a t  

d e p t h s  o f  5840, 6230, and 6690 fee t .  The d e t o n a t i o n  occurred on 5/17/73 

i n  R i o  B lanco  County, Colorado. The s i t e  i s  l o c a t e d  52 a i r  m i l e s  NE o f  

G rand  J u n c t i o n  and 37 m i l e s  NU o f  R i f l e ,  Colorado. The s i t e  d e m o b i l a t i o n  

and r e s t o r a t i o n  was completed i n  1978. 

7. RULISON TEST SITE 

P r o j e c t  R u l i s o n  (9 /10/69)  was p a r t  o f  t h e  Plowshare Program and was a  

j o i n t  government - i n d u s t r y  gas s t i m u l a t i o n  exper iment  i n  t he  gas-bear ing  

Mesa Verde Format ion o f  t h e  Rul i s o n  F i e l d  o f  west c e n t r a l  Colorado. The 

s i t e  i s  l o c a t e d  on t h e  n o r t h  o f  B a t t l e m e n t  Mesa, 40 m i l e s  n o r t h e a s t  o f  

Grand  J u n c t i o n ,  Colorado, and 12 m i l e s  southwest o f  R i f l e ,  Colorado. The 

expe r imen t  i n v o l v e d  t he  d e t o n a t i o n  o f  a  4 0 k t  dev i ce  a t  a  depth o f  8426 

feet .  S i t e  d e m o b i l i z a t i o n  was c a n ~ l e t e d  i n  1977. 

8. TATUM DOME TEST SITE 

The Tatum Dome Test S i t e  was t h e  l o c a t i o n  o f  P r o j e c t s  D r i b b l e  and M i r a c l e  

P l a y  o f  t h e  Vela  Un i fo rm Program. The s i t e  i s  l oca ted  approx imate ly  110 

m i l e s  no r t hwes t  o f  rVew Orleans, Lou i s i ana ,  and 22 m i l e s  southwest o f  . 

H a t t i s b u r g ,  M i s s i s s i p p i .  The Salmon Event  was a  5.3kt n u c l e a r  dev i ce  

d e t o n a t e d  a t  a  dep th  of 2700 f e e t  on 10/22/64 t o  eva lua te  the  decoupl i n g  



p r i n c i p l e  and wave p ropaga t i on  i n  the  sou theas t  U n i t e d  States.  The second 

t e s t  o f  P r o j e c t  D r i b b l e  was t he  S t e r l i n g  Event  wh i ch  was a  380 ton  dev ice  

d e t o n a t e d  a t  a  d e p t h  o f  2715 feet  on 12/3/66. The o b j e c t i v e  o f  t h i s  

e x p e r i m e n t  was t o  de te rmine  t he  e x t e n t  o f  decoupl  i n g  i n  a  s a l t  c a v i t y  and 

the  accuracy o f  e x i s t i n g  decovp ! ing  c a l c u l a t i o n s .  

The M i r a c l e  Play S e r i e s  c o n s i s t e d  o f  t w o  g a s  e x p l o s i o n s  w h i c h  were  

conduc ted  i n  t h e  c a v i t y  on 2/2/69 and 4/19/70. The o b j e c t i v e s  o f  these 

exper iments  were t o  de te rmine  the  decoupl i n g  e f f e c t  o f  exp los i ons  ~n  an 

open c a v i t y .  Decon tamina t ion  and decommiss ion~ng  was completed i n  1972. 

9. AMCHITKA TEST S I T E  

Three n u c l e a r  even t s  were conducted on Amchi t k a  I s l a n d  i n  t he  Alaska 

A l e u t i o n  I s l a n d  cha in .  The Longshot Event was a  Department o f  Defense 

Nuclear Test  D e t e c t i o n  exper iment  conducted as p a r t  o f  t h e  Vela Uni form 

Program on 10/29/65. The exper iment u t i  1  i z e d  a  dev i ce  y i e l d i n g  

approx imate ly  80kt .  

. The M i l  row exper iment  was a  weapons r e l a t e d  se ismic  c a l i b r a t i o n  t e s t  o f  

approx imate ly  one -megaton on 10/2/69. The t h i  r d  nuc lea r  de tona t i on  was 

' t h e  C a n n i k i n  even t  wh ich  was a t e s t  o f  a  warhead f o r  the Spartan M i s s i l e  

on 11/6/71, y i e l d i n g  approx imate ly  5mt.   he s i t e  was demobil i zed  i n  1973. 
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APPENDIX C 

TARGET SUBSTANCES (NON-RADIOACTIVE) 

Acetone Arsenic (As) EP TOX Barium (Ba) EP TOX 

Cadmium (Cd) EP TOX Chraniurn ( C r )  EP TOX Lead (Pb) EP TOX 

Mercury (Hg) EP TOX Selenium (Se) EP TOX S i l v e r  (Ag) EP TOX 

1 i ndane End r i  n Methoxychl o r  

Toxaphene 2.4-0 2,4,5-TP S i l vex  

Branodi c h l  o rme thane  Bromoform Brmomethane 

Carbon T e t r a c h l o r i d e  Chl orobenzene Chl oroethane 

2-Chl o roe thy l  v i n y l  e i t h e r  

D i  bromochl oromethane 

1,4-Dichl orobenzene 

1,2-Dichl oroethane 

1,2-Di ch l  oropropane 

Methylene Chl o r i d e  

l , l , l - T r i c h l o r o e t h a n e  

T r i c h l  o r o f l  uoromethane 

Chl oroforrn Chl oromethane 

1,2-Dichl orobenzene 1 $ 3 - D i  ch l  orobenzene 

D ich l  o rod i  f l  uoromethane 1 , l -D i ch l  oroethane 

1, l -Dichloroethene trans-1,2-Di ch l  oroethene 

cis-1,3-Dichloropropene t rans-1,3-Dich loropropene 

1,1,2,2-Tetrachloroethane Tetrachloroethene 

1,1,2-Trichl oroethane T r i  ch l  oroethene 

V iny l  Ch lo r i de  



APPENDIX D 

GAMMA SPECTROSCOPY RESULTS FOR SAMPLES COLLECTED A T  NTS 

(,.,Ci/g) 
SITE NAME SAM"'.E NO. NUCLIDE CONCENTRATION + / -  2 0 ( % )  -- 

2 L- - s -  
. - CP-2 L e a c h f i e l d  

\ I -  u 8 - 3 1  Contaminated Waste Dump #1. L50944 Cs-137 5.42E-07 + / -  24 
L50945 CS-137 6.44E-07 +/ -  20 
L50948 C S-1 37 4.28E-07 + / -  27 

, - -  Contaminated Waste Dump rY2 L50950 Am-241 2.82E-04 + / -  8 
L50951 Am-241 5.63E-04 + / -  8 
L50952 CS-137 5.58E-07 + / -  22 

Am-241 1.54E-04 + / -  9 
CS-137 1.28E-06 + / -  15 

L50953 Am-24 1 4.77E-04 +/ -  8 
CS-137 5.58E-07 +/ -  1 8  

p -  03 . ...- 
- .,, , R-MAD Con tamina ted  Waste Dump L50721 Cs-137 - d 

1.51E-06 + / -  11 

25- 8,-G I Tes t  C e l l  - A  L e a c h f i e l d  L50734 Cs-137 
CO-57 

7 = - . -  , - -  Of T e s t  C e l l - C  L e a c h f i e l d  

R-MAD Con tamina ted  Waste Dump 

? I J  - ;.: - - ,--r To ry  R e a c t o r  L e a c h f i e l d  L50767 Cs-137 2.22E-04 + / -  8 

5 5 



APPENDIX E 

HAZARD RANKING SYSTEM REPORTS AND WORK SHEETS 

mHRS GROUND WATER ROUTE WORK SHEET 

DOEINV Las Vegas, Nevada 
S i t e :  Nevada Test S i t e  

04/02/86 
S i t e  Index:  6 

Assigned Mu1 t i - Max. Ref. 
Ra t i ng  Fac to r  Value p l  i e r  - Score - Score (Sec t i on )  

1. Observed Release 0 1 0 . 45 3.1 , 

If observed r e l e a s e  i s  g i v e n  a -.ore o f  45, proceed t o  l i n e  4. 
If observed re l ease  i s  g i v e n  a :ore o f  0, proceed t o  l i n e  2. 

2. Route C h a r a c t e r i s t i c s  3.2 
Depth t o  A q u i f e r  o f  Concern 0 2 0 6 

h Net P r e c i p i t a t i o n  0 1 0 3 
P e r m e a b i l i t y  o f  t h e  Unsa tu ra ted  1 1 1 3 

Zone 
Phys ica l  S ta te  0 1 0 3 

To ta l  Route C h a r a c t e r i s t i c s '  Score 1 15 

3. Containment 1 1 1 3 3.3 

4.  Waste C h a r a c t e r i s t i c s  3.4 
Chemi ca l  
a. Toxi c i  t y / P e r s  i s tence  0 1 0 18 

Hazardous Waste Q u a n t i t y  0 1 0 8 
Radi oac t  i ve 
b.. 1 Maximum Observed 0 1 0 2 6 
b . 2  Maximum P o t e n t i a l  2 6 1 26 26 

To ta l  Waste C h a r a c t e r i s t i c s  Score 4 .a 0 2 6 
(Larges t  o f  4.a. b.1, b . 2 )  4.b 26 

5. Targets  
Ground Water Use 
D is tance  t o  Nearest Well / 

Popu la t i on  Served 
To ta l  Targets Score 

6. I f  l i n e  1=45 ( 1 x 4 ~ 5 )  Chemical 
I f  l i n e  1=0 ( 2 x 3 ~ 4 ~ 5 )  R a d i o a c t i v e  

7. L i n e  6/57330 * 100 Sc(gw) = 0.00 S r  ( 9 ~ )  0.14 



mHRS HAZARDOUS RANKING SYSTEM FACILITY REPORT 

F a c i l i t y  name: NEVADA TEST SITE 
DOE/NV LAS VEGAS, NV 

Locat ion :  60 MILES NORTHWEST OF LAS VEG,.', NV 

EPA Region: Person(s) i n  charge o f  f a c i l i t y :  DOE/NV 

Reviewer: D A V I D  N. FAUVER 

Date : 04/02/86 

Faci 1 i t y  D e s c r i p t i o n  

Type o f  f a c i l i t y :  NUCLEAR TESTING SITE 

'Types o f  hazardous wastes: RADIOACTIVE 

,. Contaminat ion rou te  o f  concern: GROUNDWATER 

Addi t i  onal d e s c r i p t i v e  comments : 

Waste s to rage types.: LANDFILLS 

The f o l l o w i n g  worksheets are i n c l u d e d  f o r  t h i s  f a c i l i t y :  GROUND WATER 

Scores: Sm = 0.08 (Sgw = 0.14 Ssw = 0.00 Sa = 0.00) 
Sfe = 0.00 
Sdc = 0.00 



mHRS GROUND WATER ROUTE WORK SHEET 

iegas , Nevada 
3 Test  S i t e  

04/02/86 
S i t e  Index:  3 

Assigned M u l t i -  Max. Ref. 
7 a t i n g  Fac to r  'a1 ue p l  i e r  Score Score (Sec t  i on ) - - 

Release 0 1 0 4 5 3.1 

rved r e l e a s e  i s  g i ven  a score o f  45, proceed t o  l i n e  4. 
v e d  r e l e a s e  i s  g i ven  a score o f  0, proceed t o  l i n e  2. 

i a r a c t e r i  s t i c s  3.2 
:o A q u i f e r  o f  Concern 0 2 0 6 
x i p i t a t i o n  0 1 0 3 

j b i l i t y  o f  t h e  Unsaturated 2 1 2 3 
.\ 

11 S t a t e  3 1 3 3 
~ u t e  C h a r a c t e r i s t i c s  Score 5 15 

i r a c t e r i  s t  i cs 3.4 
:a1 
v i c i  t y l p e r s i s t e n c e  18  1 18 18 

rardous Waste Q u a n t i t y  6 1 6 8 
x i t i  ve 
Yaximurn Observed 0 1 0 26 

jxirnurn P o t e n t i a l  0 1 0 26 
;te C h a r a c t e r i s t i c s  Score 4.a 24 26 

3 . 5  
j Water Use 1 3 3 9 

:e t o  Nearest W e l l /  0 1 0 4 0 
, l a t i o n  Served 
3 rge ts  Score 3 59 

1=45 ( 1 x 4 ~ 5 )  Chemical 
1=0 ( 2 x 3 ~ 4 ~ 5 )  Radi oac t  i ve 



mHRS HAZARDOUS RANKING SYSTEM F A C I L I T Y  REPORT 

le: CENTRAL NEVADA TEST S I T E  
DOE/NV L A S  VEGAS, NV 

5 0  M I L E S  NORTHEAST OF TONOPAH. NV 

Person(s )  i n  charge o f  "cility: DOE/NV 

) A V I D  N. FAUVER 

s c r i  p t i  on 

1 i t y  : OEM00 I L I Z E D  NUCLEAR TEST ING S I T E  

zardous wastes  : CHEMICAL 

r o u t e  of  concern : GROUNDWATER 

e s c r i  p t i  ve comments: 

ge t ypes :  SURFACE IMPOUNDMENTS 

g worksheets a r e  i nc l uded  f o r  t h i s  f a c i l i t y :  GROUND WATER 

= 0.36 (Sgw = 0.63 Ssw = 0.00 Sa = 0.00) 
= 0.00 



mHRS GROUND WATER ROUTE WORK SHEET 

; Vegas, Nevada 
i t k a  Test S i t e  

04/02/86 
S i t e  Index: 5 

Assigned M u l t i -  Max. Ref. 
Ra t ing  F a c t o r  -. a1 ue p l  i e r  - Score - Score (Sect ion \ 

led Release 0 1 0 4 5 3.1 

.,wed r e l e a s e  i s  g i v e n  a score  of 45, proceed t o  1 i n e  4 .  
;erved r e l e a s e  i s  g i v e n  a score  o f  0, proceed t o  l i n e  2.  

C h a r a c t e r i s t i c s  3.2 
- h  t o  A q u i f e r  o f  Concern 0 2 0 6 

r e c i  p i  t a t  i on 3 1 3 3 
i e a b i l  i t y  o f  t h e  Unsa tu ra ted  2 1 2 3 
me 

c a l  S ta te  3 1 3 3 
+oute C h a r a c t e r i s t i c s  Score 8 15 

en t  1 1 1 3 3.3 

h a r a c t e r i s t  i c s  3.4 
I I  c a l  
T o x i c i t y / P e r s i  s tence  18 1 18 18 

azardous Waste Q u a n t i t y  6 1 6 8 
a c t  i ve 
Maximum Observed 0 1 0 2 6 
Maximum P o t e n t i  a1 0 1 0 26 
as te  C h a r a c t e r i s t i c s  Score 4.a 2 4 26 

.gest o f  4.a, b.1 ,  b.2) 4.b 0 

> 
~ n d  Water Use 

nce t o  Nearest W e l l /  
u l a t i o n  Served 

Targets  Score 

e 1=45 ( 1 x 4 ~ 5 )  Chemical 
P 1=0 ( 2 ~ 3 ~ 4 x 5 )  Radi oac t  i ve 
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e:  AMCHITKA TEST S I T E  
DOE/NV LAS VEGAS, NV 
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Person(s) i n  charge o f  I dci 1 i t y :  DOE/NV 

A V I D  N. FAUVER 

1 ity: DEMOBIL IZED NUCLEAR TEST ING S I T E  

:-ardous wastes: CHEMICAL 

'dh route o f  concern: GROUNDWATER 

- s c r i p t i v e  coninents: 

ige types: SURFACE IMPOUNDMENTS 

i g worksheets a re  included f o r  this f a c i l i t y :  GROUND WATER 

n = 0.58 (Sgw  = 1.00 Ssw = 0.00 Sa = 0 . 0 0 )  
f = 0.00 
1, = 0.00 
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